
AIR BAG SYSTEM 



BACKGROUND OF THE INVENTION 
The present invention relate, to an air bag system 
5 housed in an instrument panel in front of a front occupant 
seat of a vehicle. More particularly, the present 
invention relates to an air bag system dealing with air 
bag5 of which various sizes are required for different 
car types corresponding to a constant, .output of an 
10 inflator. 

DESCRIPTION OF THE RELATED ART 
The air bag system is housed in a housing portion 
in a front instrument panel. The air bag is housed in. 
15 a folding state in a retainer of the air bag system. 
High-pressure gas generated from an inflator is introduced 
into the air bag at the time of a collision of a vehicle, 
so that the air bag is inflated toward a front seat occupant 
tor retraining, the forward .movement of the occupant due 

20 to inertia force. 

in air bag systems, different sizes of air bags are 
required to be housed corresponding to different car types 
which individually require different restraining 
performances. It is true in the current situation that 

,5 there i. a big difference in sizes between car types. 



Since an air bag is inflated with high-pressure gas 
generated from an inflator (a gas generating device) , 
the sizes of the air bag are one enactors to determine 
the output of the inflator. As the sizes of the air bag 
5 are expanded, the volume thereof is increased. The 
. increasing volume leads to a requirement of an inflator 
having a higher output. 

As a result, inflators having different outputs need 
to be prepared for air bags of different sizes and volumes, 
10 and therefore the compatibility of air bag systems of 
the related art among ear types remains low. 

SUMMARY OF THE INVENTION 

15 it is an object of the present invention to provide 

an air bag system /deals withj^Varibus sizes of air bags 
corresponding to a constant output of £an^inf lator, which 
are required for different car types. * fyZC l^ffafar 

In vifw. .of the af oresai.d..probleiri, after earnest 

20 studies the inventor%nd et aljhave come to a conclusion 
that the problem may be solved by an air bag system 
including an air bag in a folded state housed in an 
instrumental panel, the air bag. inf late&Jby an inflator 
when a vehicle is crashed,Vehe air bag compns^ngp 

25 an opening portion into which a gas generated by 
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the inf lator (5$ f lowr^; 

* gas flow path portion; ^f^.^ ^i-— 
an occupant restraint portion,^ gas £a flowj fro* the 
opening portion to the occupant restraint portion^^^ ^ 
6 . g«.i#EnT^ttb.fl.y»t« according to the present 
invention is characterized by providing at least one£f 
the] penetrating portion^ in the air bag. 

in addition, the air bag system according to the 
invention is characterized by provision of at least one 
10 |o£ theljoint portion^ in the air bag. 

Furthermore, it is possible to provid ^*^ h V 

penetrating portion^ and the joint portionfsTT^ ^J/' 

It is preferable to provide the penetrating portion 
and/or the joint portion in the gas flowWion of the 
1B air bag to divide the gas flowWlo- into gt least on^ 
: \of thejgas flow^ionj. This allows only the volunve 
of the gas flow path portion to be adjusted, while keeping 
testrairiing performance of the air bag. 

The .penetrating portion and/or the joint portion 
20 may be provided between the opening portion and the gas 
flow path portion of the air bag, whereby the 
path portion may be divided into £t least one o^aTTfTow 

%r J 
path (portions;. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
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Fig. 1 is a cross-sectional view of an instrument 
panel portion where an air bag according to the invention 
is housed; 

Fig. 2is a perspective view showing an air bag 
5 according to one embodiment of the present invention; 

Pig. 3 is a cross-sectional view of the air bag taken 
along the line A- A thereof in Fig. 2; 

Fig. 4 is * perspective view showing en air bag 
according to another embodiment of the present invention; 
l0 F ig. 5 is a cross-sectional view of the air bag taken 

along the lime B-B in Fig. 4; ■ ■ 

Fig. 6 is a perspective view showing a production 
process of the air bag shown in Fig. 4; 

Fig. T is a perspective view showing an air bag 
15 according to a further embodiment of the present 
invention; 

Fig. 8 is a cross-sectional view of the air bag taken 
along the line C-C thereof in Fig. 1/ 

Fig- 9 is a perspective view showing an air bag 
20 according to an embodiment of the present invention. 

Fig. 10 is a cross-sectional view of the air bag 
taken along the line d-d thereof in Fig. 9; 

Fig. 11 is a perspective view showing an air bag 
according to another embodiment of the present invention; 
25 fig. 12 is a cross-sectional view of the air bag 
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taken along the line E-E thereof in Fig. 11; 

Fig. 13 is a perspective view showing an air bag 
according to a further embodiment of the present 
invention; 

Fig. 14 is a perspective view showing an air bag 
according to a further embodiment of the present 
invention; 

Fig. 15 is a cross-sectional view of the air bag- 
. taken -along .the line F-Fthereof in Fig.-^y^ ^^ ^ 

. Fi # i^^r^se^tional &iewj6?fe air bag; 
/taken along the line F-F thereof in another forn^in Fig. - 

14; 1 ,c(b) #,, wS the. a" «« ff /flfr«X& ' JkXe. 

■ rig r 17 is a perspective view showing an air bag 

according to another embodiment of the present invention; 

Fig. IB a cross-sectional view of the air bag taken 
along the line G-G thereof in Fig. 17; 

Fig. 19 .is a perspective view showing an air bag 
according to a further embodiment of the present 
invent ion ; 

Fig. 20 is a cross-sectional view of the air bag 
taken along the line H-H thereof in Fig. 19; 

Fig. 21 is a perspective view of the air bag according 
to a further embodiment of the present invention; 

Fig. 22 is a cross-sectional view of the air bag 
taken along the line I-X thereof in fig. 21; and 



Fig. 23 is a crosa-s^ct^onal view of the air bag 
taken along tha line [l-l] thereof in Fig. 21. 

^DESCRIPTION OF THE FREFFRRED EMBODIMENTS 

Fig . 1 is a cross-sectional view showing the deployed 
state of an air bag of one embodiment of an air bag system 
according to the present invention. 

As shown in Fig- 1, the air bag system 1 is preferably 
housed at an upper portion in an instrument panel 11. 
The air bag system 1 comprises: 

an airtight .container-like retainer 12 which opens 
to an upper surface of the instrument panel 11; and 

Uds 13a and 13b which close an upper end opening 

of the retainer 12. 
t 1B An inflator 14 and an air bag 15 are accommodated 

in the interior of the retainer 12. The ^ e riorof the 
retainer has an air bag housing portion. ^njWJTflator 14 
1 is a container including a gas generating agent such as 

pyrotechnic material, "hen a collision ..is detected 



pit 
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through deceleration of a vehicle, the gas generating 
out- The air bag 15 is something like a bag which opens v J 



„„ t is i,»lt.d .nd hig K-p r . 35 »» ... 1. then ,»s^ WiJJ i y / 



tU\.. at o Jl e_ M uLtliereot. The air bag 15 is joined airtight 
^"^^^Kc^^Hnlr that a gas generated from the inflator 
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14 flows in the air bag 15 
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when the speed of the vehicle is drastically reduced 
due to a collision or th. lik., •» acceleration sensor 
detects the deceleration of the vehicle to i.nite the 
gas generating agent in th. infiator .14. Then, 
5 high-pressure gas is gushad out and th. .i* bag 15 is 
. . pressed against lower surfaces of the lids 13a and 13b. 
As a result, the lids 13a and 13b are then pushed up to 
rotate upwardly to thereby open the upper and opening 
of the retainer. 12. Therefore, the air bag 15 is inflated 

10 through, the opening. '\/^£j£23— 

The air bag 15 comprises the opwinV^W fl °* 
path portion 16 and an occupant restraint portion 17. 
The gas flow path portion 16 is a portion which 
.ubstantiaUY co.vers an upper surface of the instrument 
15 panel when the air bag is inflated.. 

The gas flowing out of the infiator 14 passes through 
the gas flow path portion 16 of the air bag via a gas 

4„ fi,p retainer 12 and flows into the 
flow-in portion in the retainer 

occupant restraint .portion 11. 

" " Th e air bag 15 is made of an airtight and soft material 
flu ch as a nylon woven fabric and is preferably formed 
into a bag-UK* configuration using polyamide threads, 
in addition, it is preferable to have rubber or silicone 
having heat resistance coated on an internal surface of 
25 the air bag 15. 
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According to th. air bag system of tha present 
invention, the volume of air bags may be maintained 
constant by providing^feT.tr.ting portion or portions ^ 
and/or fth^int portion or portion. ±» ^^ mined 
6 3i ,es in the air bag. Due to this , ^U^may be 
■ used on different car types while maintaining the occupant 

restraining. performance of the air bag. 

It is preferable to provide the penetrating portion 
o, portions and/or the joint portion or portions in the 
10 above ga* flow path portion, whereby only, the volume of 
.. the- gas flow portion is (allowed to be] adjusted and the 
. maintenance of the occupant restraining performance can- 
be eased'. 

An example- will be described in which the gas flew 
15 ' pat h portion is penetrating partially into at least one 
of the flow paths by providing the penetrating portion 
in the gas flow path portion. 

Fig. 2 is a perspective view showing a completely 
inflating state of an air baghaving a penetrating portion . 
20 Fig. 3 is a cross-sactional view of the air bag taken 
along the line A-A in Fig. 2. 

The penetrating portion 21 may be formed, whereby 
a panel 22 joinjtjs an opening hole in an upper panel of 
the gas flow path portion with a hole in a^j lower panel 
26 thereof. The panel 22 is a separate component along ports 
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of the holes for the penetrating portion. The Joining 
of the panel 22 can be implemented using a suturing method, 
a thermal fusing method or a bonding method using an 
adhesive (reference numeral, 23 and 24 denoting sutured 

6 portions) . 

The ga* generated fro, the inflgorpaa.es through- 
en opening 25, then {is p«.t«tin«]fc^lo" paths. 26a. 
and 26b which are situate on sidas of th. penetrating 
portion 21 in the gas flow path portion, and finally flow-* 
10 into the occupant. restraint portion./ ^ 

. .. F «rth a r»o«,pr«f*«blyv«thola.|(.v«nth ? l.^ 

provided in an- air bag for exhausting the gas. 

in the air bag 2, shown in Fig. 2, vent, holes 
2 7a and 27b are provided in both side -panels thereof, 
1B Fig. 4 is a perspective view showing a completely 

deployed state of an air bag^ith a penetrating portion 
according to another example, and Fig. 5 Is a 
cross-sectional view of the air bag 3 taken along the 
line B-B in Fig. 4. In addition. Fig. 6.i, * perspective 
20 view showing onegfjproces^ f or producing the air bag 
3. penetrating portion 31 canbe formed by j oining parts 
of upper and lower panels of a gas flow path portion in 
an oval fashion through suturing and then cutting out 
a joint portion 33 inside a suturedportion 32 . Preferably 
,5 polyamid* threads are used for suturing. The gas 
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\flouX- 

a .n.r.t.d«.«th.l»fX.t«f.».««««l.ifcSr»»P«"» 

34. an, 3«b. "hid ... .«««<> » both aid.* of th. 
^.M Portion in the gas fl*. path portion, and^ ^ 

finally th. gas flows into a occupant restraint portioned,- 

„ hl ,„ there i. no limitation to th. conf iguration 
of th. penetrating Portion, a circular, ova!, square or 

. k« nr .f e rr e d gince'the shapes can 
diamond shape may be preferred 

facilitate the formation of th, penetrating portion. 

I»,ddUion,th.p.-.tr.ti Bfl portion^^vl-.d • 

10 in an en, portion of th, ^netratingjW^W^ 
. . to the- opting of th. air bag. Fig. 7 is a perspective • 

<*fiatina state of an air beg 
vie.-.howino a compl.talyi^l^^ 

M according to an M ^l.VlTSiSVpi-.t..ti-, 

is provided at -an end portion of the£enetratmg)portion 
15 attached to the opening of the air bag.. Fig. 

c „..-..ctioh,l view of the air b», 4 taken along the 
line c-c thereof in Fig. 7. In this case, the- opening. 
, S a and <Sb of the air bag 4 ar. for..d a. a penetrating 

conf iguratip.n, «* ,« °'* Bln '* <M 

M and 45b and flows into an occupant repaint portion via 

flow path portions 46a and 46b. 

Fig . 9 i S a perspective view showing the completely 
inflating state of an air bag according to another «xa-pl^ ' 
in *hich a penetrating portion 1. provide .t the end 
25 Portion of the opening portion. Fig. 10 is a 
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cro ss-sectional view of the ait bag shown in rig. 9 taKen 
ol ong th. Una thereof. I- thi. ««. th. 
„. an. 53b of the air tag are "ried '-to a penetrating 
configuration. The "» 
., and S 3 b and flow, into an occupant restraint portion via 

the flow paths 54a and 54b. 

A plurality of penetrating portions may be provided . 
in the gas flow^ion using a ..th.d si.ilar to- those 
.. ascribed heretofore- rig. U » a .perspective view . 

r«n,t»letely inflating .state of an air bag of 
10 showing a completely 

. „ „„pl. i« which a plurality of penetrating portions 
■are provided in a gas flow path portion. Fig. 12 la a 
oroaa-aectional view of the air hag 6 shown 

^ p-F The gas is- penetrating inja 

taken along the lme E-E. me <j«» t ^ 

„ gaa-flow path portion into flow path, altuated on aides 
of . penetrating portion «..«.. ».«» " 

further Penetr.t^ngjfrpenetrating portions 61b and 61c 

,,„, 63a 63b ,„d 63c and finally flows into 
into flow paths 63a, ojo 

the occupant restraint portion. 

AddJtlonaUy, -hile th. penetrating portion 
preferably pierces the gas flow path portion vertically, 
the penetrating portion .ay pierce the gas flow path 
portion transversely or a cognation those vertical and 
transverse penetrating portions ».y be adopted. 
JB 13 is a perspective view showing a completely 
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■ 1B which pw.tMtUigp.rtt."™ Provided i» 

„ t. ,1.... . «« tt« P""™ ' ertl " lly and 

transversely. Ih. penetrating portions of the air bag 
6 , c a, be formed by providing notch., tor vertical 
pen.tr.ting portion in upper end l.w.r panels of the 
„as flow path portion from op.*!... *■><> * 
71 which i. a separate co.p.n.nt (.no i. provided with 
notches f.r transverse penetrating portions, along the 

„ w« m f.<j 13 (reference numerals 72, 73, 
10 notches as shown in Fig. u 

. 7. and 7S denoting sutured portions. ■ - — ' «» 
. ,ir ba, 7 Cs penetratin^WW-openlngs. 

However, in case the penetrating portions .are 
pr ovid,d in such a manner as t. start fro* openings of 
1, an air bag, the number and configuration of gas flow-In 
potions within a r.t.in.r should be mad. to coincide 
with those of the openings of th. air bag- 
rig. 14 is a perspective view showing a *™^^£< mA J,^ 
. deployed state of an air bag according to an ...-plVlff—r - 
20 which joint portions are provided, and fig. 15 is a 
cross-sectional view of the air ba, 8 shown in rig. 14 
taken long th. line T-T thereof, J.ip portions 81 and 
„ are formed by linearly Joining part/of upper and lower 
panels together at two locations in an air ba, deployment 
26 oir.ction. * suturing method, a thermal fusing method 
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or a bonding method using an adhesive may be used as a 
method for joining the upper panel to the lower panel 
(reference numerals 81 and 82 denoting, sutured or joint 
portions) . 

.ftp. iM^lj^}^^ 

6 [jig. 16 show^fer^^sectlonal views showing the 

cross section taken along th r a j^ iris F_F ° f th * ^f^f* 9 
■ shown in Fig. 14- in anouTe^tortT in-whibh Fi g . , 1 6§ sKbws ■ 
a cross-sectional view prior to deployment in a state 
in which the air bag is folded up, whereas Fig. .l«g«hows 
10 ■ a completely deployed state of the. air bag. ■ As shown in. 
. .Fig. isgrthe joint portions 81 .and 82 are provided in • 
such. a manner that there is little sag at a lower surface 
of a portion constituting a central flow path. 84b, and 
therefore, when deployed the flow path 84b becomes thinner 

15 . than flow paths B4a and 84c ...... 

The gas generated from the inf latox £s penetrating]^/^_- 
into the three flow paths 84a, 84b and 84c before it flows 
into a occupant restraint portion. 

Fig 17 is a perspective view showing a completely 
20 deployed state of an air bag according to another example^^f^ 
in which a joint portion is provided, and Fig. 18 is a 

cross-sectional view of the air bag 9 shown in Fig. /I 

A 

taken along the line G-G thereof. A joint portion 91 can 
be formed by joining parts of upper and lower panels in 
25 agas flowpathportion together inanoval fashion, whereby 
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two flow paths 93a and 93b can be formed in the gas flow 

path portion. 

Fig. 19 1b a perspective view showing a completely 
deployed state of an air bag according to a further exampley^f^^ 
•6 in which » joint portion is provided in. such a manner 
as to start from an opening and Fig. 20 is a 
. cr o SS - S ectional view of . the air bag- 10 shown . in.-Fig. 19 
taken along the line H-H thereof. A joint portion 101 
. can be formed. by joining parts of upper and lower panels 
10 of a gas flow path portion in such. a manner " tofom 
.. e belt-like configuration extending- from the opening^ 

having a rounded end, whereby two flow paths 104a and 
. 104b can be formed in the gas flow path portion. . in- this 
, case/ the opening of the air bag is f ormad . into, a' 
16 penetrating configuration- which is penetrating into 
openings 103a and 103b. The gas passes through the 
openings 103a and 103b and flows into aVcupant restraint 
portion via the flow paths 104a and 104b. In this case, 
too, howe_ver, the number and configuration of gas flow-in 
20 portions within a retainer should be made to coincide 
with those of the openings of the air bag. 

fig. 21 is a perspective view showing a completely 
deployed state of an air bag according to another example^^^ 
in which joint portions are provided, Fig. 22 is a 
25 cross-sectional view of the air bag 11 shown in Fig. 21 
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taKen along the line I-I thereof, and Fig. 23 is a 
cross-sectional view of the air bag 11 shown in Fig. 21 
taken along the lia. J- J th*r«of . Joint portions 111, 
112 and U3 are formed by Joining parts of upper and lower 

5 panels together at three locations in an air bag deployment 
direction in a linear fashion. A low" surfaca of a ■ 
portion constituting a central flow path 116b is first 
cut partially-away and then is sutured (reference numeral 
U4. denoting, the sutured portion), and therefore- the 

10 ..central flow path 116b becomes thinner than flow paths 
- : H6a and 116c The gas pass es through the openings 11 5a, 
■ U5b and 115c and then flows into a occupant restraint 
■ poxtion via.the three flow paths U6a, 116b, and ,116c in 
. the gas flow path portion. 

l5 ■ While there is no limitation to the configurations 
of the joint portions, a circular, oval, square, diamond 
-or linearconfigurationispreferredsince they facilitate 

the formation of the joint portions. 

Both the aforesaid penetrating portions and joint 
20 portions may be provided in an air bag. 

The penetrating portions and/or joint portions are 
preferably provided in such a manner that the capacity 
of air bags becomes constant in varying the sizes of air 
bags as required for different car types, whereby an 
26 inflator having a constant output can be used commonly 
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lor different car types. 

In addition, in a case where an inflator with a 
constant output is used, the penetrating portions and/or 
joint- portions are preferably provided in such a size 
fi that 0.1 to 0.2 second is required from sensing of.a 
collision of tha vehicle by the sensor to deflation of 
. the. air bag after it is inflated in V front barrier 
collision teat with a test vehicle running speed of 50 
to 55km/h. 

10 .Preferably a. total of cross-sectional areas of 

penetrating flow paths is l-60cin* or- greater when portions 
in a gas flow path portion where the penetrating portions 
and/or joint portions exist are cut in .a plane normal 
to an air bag deployment direction, and more preferably 

15 the total becomes 240cm z or greater. With tha total being 

less than 9Dcit|, not only is the air bag deployed at slower 

speed but also an internal pressure applied to the gas 

flow path portion by the gas becomes so high that there 

is causej s/a risk of the air bag being exploded. 
— 1J K' 

20 Thus, while the air bag system according to the 

invention has been described heretofore with reference 
to the appended drawings, the invention is not limited 
thereto but many modifications canbe made thereto without 
departing from the sprit and scope of the invention. 

25 According to the air bag system of the invention, 
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the capacity of different air bags which are required 
for different car type3 can be maintained constant by 
providing penetrating portions and/or joint portions 
which are both dimensioned into predetermined sizes- 
5 Therefore, theVfnflator can be used commonly on different 
car types while maintaining the occupant restraining 
performance of the air bags, whereby the', production cost 
of air bag systems can be reduced. The air bag system 
of-the invention is preferred for use for a front occupant 
. 10 air bag system. 

• . In addition, since the capacity of : an air bag can ■ 
be reduced. when compared with a conventional air. bag of 
the same size, an inflator of a smaller, output can be 
adopted, thereby making it possible to make the inflator 
15 smaller in size and lighter in weight. 
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